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Abstract. The paper aims to suggest possibilities of using molecular biology in environmental 
biomonitoring and importance of the linearity of quantification method applied to the DNA from the 
honeybee parasite Varroa destructor. 
The laboratory work was carried out was in the Livestock Genotypization Laboratory of the 
Faculty of Animal Science and Biotechnology, University of Agricultural Sciences and Veterinary 
Medicine Cluj – Napoca.  
According to the methodology proposed by Anderson (2000), the DNA extraction was 
performed using the standard methodology reagents, but their doses were modified for obtaining the 
best extraction yield.  
The resulted linearity equation was y = 0.0675 + 0.0009x, demonstrating the validity of our 
initial assumption. The correlation coefficient between quantitative DNA determination and 
absorption (r = 0.9459) was very strong with very significant differences (P < 0.001).  
Research must be continued in order to perform a validation portfolio for the honeybee 
parasite Varroa destructor by calculating the other needed parameters, together with implementation 
of the revised standard 17043, the Vocabulary of Basic and General Terms in Metrology and Guide 
for Expression of Uncertainty in Measurements. 
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INTRODUCTION 
 
 The use of biomonitoring is approached acording to its general definition ”as the use 
of bio-organisms to obtain information on certain characteristics of the biosphere. The 
organism used is called a bioindicator or biological monitor” (Markert et al., 1997, cited by 
Sharmistha C. et al., 2006). In this context, the importance of using molecular tools seems be 
more and more important, and within methodology, the linearity have great importance.  
 It also is an important parameter in impementation of the validation technique in 
environmental monitoring laboratories, and in performing a coplete portfolio of the validation 
technique in spectrophotometric based analytical methods. 
 The linearity of an analytical method can be expressed by the method ability to deliver 
proportional results with the analyte concentration in sample. It must be directly demonstrated 
on analyte, using at least five concentrations by domain. The calculation of this parameter 
represents one of the most important steps in validation of the DNA extraction method 
(Kristiansen J., 2003, ICH-Q2B: 1996, ISO/IEC Guide 99:2007, ISO/IEC 17043: 2009) 
In order to establish the theoretical linearity, the correlation is computed from the 
decimal logarithm of the concentration and the ratio absorbance/concentration. The graphic 
representation of the function  f(lg xi) =  yi/xi must be present as horizontal line for the entire 
164 
 
linear concentration domain, with a positive deviation for small concentrations and negative 
for big concentrations, and deviations must not be more than  5% of the average value.  
In this paper, the emphasis is focused on demonstrating linearity of the DNA 
quantification method. The used DNA source was the honeybee parasite Varroa destructor. 
The extraction protocol proposed by Anderson et al. (2000) was used, but with improvements. 
 
MATERIALS AND METHODS 
 
The laboratory work was carried out was in the Livestock Genotypization Laboratory 
of the Faculty of Animal Science and Biotechnology, University of Agricultural Sciences and 
Veterinary Medicine Cluj – Napoca. According to the methodology proposed by Anderson 
(2000), the DNA extraction was performed using the standard methodology reagents, but their 
doses were modified for obtaining the best extraction yield.  
DNA was individually extracted, using the entire parasite body. The extracted DNA 
quantification and purity determination were performed using specific equipment, NanoDrop 
1000 spectrophotometer.  
The following materials and reagents were used: Eppendorfs, water bath, centrifuge, 
NanoDrop 1000 spectrophotometer, automate micro pipettes, glasses and laboratory devices, 
50 Varroa destructor individuals, solutions/individual extraction: Tris - 10µl, EDTA 0,5M - 2 
µl, Nonidet 100% - 10 µl, proteinase K - 5 µl, to 1 mL final volume (Anderson, 2000) 
The DNA extraction was performed as follows: 1 individual was homogenized with 10 
mL buffer solution in 1.5 mL Eppendorf, then 30 µL buffer solution was added. This stage 
was followed by 25 minutes digestion at 65oC, then boiling on water bath for 10 minutes and 
finally centrifugation for 5 minutes at 14,000 rpm. 
The DNA quantification methods are based on the molecular absorption 
spectrophotometry in UV (Pietrzyk D.J. and C.W. Frank. 1989). The double stranded 
deoxyribonucleic acids have an absorption maximum at λ = 260 nm.  
The linearity test was performed using the calibration data which were used for 
calculation the calibration linear function using standard deviation and dispersion differences. 
 
DS2 = (N - 2)sy12 – (N - 3)sy22 
 
 The significance of the differences between the values of the dispersion of the non 
linear calibration function are tested with the Fisher test. 
 
PG = DS2/sy22 
 
 The equation of the regression line: 
y = a + bx 
 
REZULTS AND DISCUSSIONS 
 
 In order to calculate the calibration linear function, the formula was applied and the 
following results were obtained:  
DS2 = (N - 2)sy12 – (N - 3)sy22 
 
8 * 0.00058 – 7 * 0.00045 = 0.00156 
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The significance of the differences between the values obtained for the dispersion of 
the non linear function tested with Fisher test, was significant 
 
PG = DS2/sy22  =  3,467 
 
According to literature data (Vlaic, A., 2002), for the degree of freedom υ1 = υ10 = n – 
3 = 10 – 3 = 7, we have F7, 7, 0,99 = 6,18. 
sy = 0.8139 
 
The data analysed for the quantitative DNA determination are graphically represented 
using the regression curve (Fig. 1), and parameters of the linear regression are also calculated 
(Tab. 1). 
Scatterplot: Var4     v s. Var5     (Casewise MD deletion)
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Fig. 1. The correlation between quantitative DNA determination and extinction 
 
Tab. 1 
 
The parameters of the linear regression 
 
The statistical parameter Value 
The equation of the regression line y = 0.0675 + 0.0009 x 
The slope of the regression line, b 0.0009 
The standard deviation of the slope, sb 0.0022 
The intersection with the origin ordinate, a 0.0675 
The standard deviation of the intersection, sa 0.2196 
The correlation coefficient, R 0.9459 
DNA congentration,µg/l 
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The determination coefficient, R2 0.8947 
Average 538.081e0.000035 
Significance t =8.2459*** 
The standard deviation 0.0241 
The degree of freedom 8 
 
CONCLUSIONS 
 
 The linearity of DNA extraction method from parasite Varroa destructor was tested, 
and linearity equation was calculated: y = 0.0675 + 0.0009x. A very strong correlation 
coefficient was found between quantitative DNA determination and extinction (r = 0.9459) 
with very significant differences (P < 0.001). 
Further work in order to complete the validation steps of the honeybee parasite Varroa 
destructor by calculating the other needed parameters, together with implementation of the 
revised standard 17043, the Vocabulary of Basic and General Terms in Metrology and Guide 
for Expression of Uncertainty in Measurements are needed. 
The possibility of using molecular biology in environmental biomonitoring and importance 
of the linearity of quantification method applied to the DNA from the honeybee parasite 
Varroa destructor may be taken into account. 
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